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(54) METHOD AND APPARATUS OF SIGNAL PROCESSING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a clearer sound 
image location when forming a sound field with a 
speaker array. 

SOLUTION: Series circuits consisting of digital delay r ^ iLjnz 
circuits DLO-DLn and digital filters DFO-DFn are provided 
on signal lines between a source SC of a digital audio 
signal and speakers SPO-SPn forming the speaker array 
10. A delay time for forming a focal point by the speaker 
array 10 is divided into an integer part and a fraction 
part. The delay time in the integer part is set in the 
circuits DLO-DLn. The pulse of a frequency for 
oversampling the digital audio signal is subjected to 
downsampling for the sampling frequency of the digital 
audio signal to obtain waveform data of a pseudo-pulse 

sequence. Of the waveform data of the pseudo-pulse sequence, the waveform data close to 
the fraction part is set as the filter coefficients of the digital filters DFO-DFn. 




LEGAL STATUS 

[Date of request for examination] 



13.04.2004 



http://wwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAA31aqK 08/03/2006 



Searching PAJ 



Page 2 of 2 



[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www 1 9.ipdl.ncipi .go.jp/PA 1 /result/detail/main/wA AA3 1 aqfSDA4 1 6 1 72703P 1 .htm 08/03/2006 



(19)B*S«?Hf(JP) (12) & H3 Jff f$ & $|(A) (lDfflftBJH&N*^ 

^182004-172703 
(P2004-172703A) 
(43)SiraB ¥*16*6B 170(2004.6.17) 



(51) Int. CI. 7 




F 1 






»*) 




H04S 


7/00 


H04 S 


7/00 


F 5D020 






H03H 


17/02 


H03H 


17/02 I 


SOIL 5D062 






H03H 


17/06 


H03H 


17/06 6 3 3 Z 






H04.R 


3/12 


H04R 


3/12 


Z 












mmmx mmmvtsz 13 ol 


(± 13 H) 


(2i) ssb®# 




^812002-333313 (P2002-333313) 


(7i) ajjsA 


000002185 






(22) sssa 




^14^11^ 18 B (2002.11.18) 


















mmiPfii.jiiE4fcfiaiii6TS7^ 


f35^ 










(74) ft«A 


100091546 


























(72) ftwn 


mm 














*3K»a;iiK*aiii6TB7* 


r3 5# 


y 






















(72) ?PJ3# 


fSfll *« 
















r35-^ 


y 






















F*-A(f 


5D020 AD01 














5D062 CCii CC16 







(54) mwv&m m*9BMxmisxvm*!MMm 



(57) [Bft] 
-a-tc, J; <3 



P 0~S P n irCQP B 1co{I-§-7-f^(-x xv^^a 
5f 13 ?§ D L 0 ~ D L n to X t^f *s 9 7 4 /V * D 
FO-DFncoeyiliaKSr-tix-eiUKJtS. *tT 

NfraSr-r^^/VJljilHlKDLO-DL nfcKJti" 

X — * Stt'v 7 ^ ^7^yU^DF 0~DF n»7-f 
06 



OFJ 



— H I — Hzi*£ I — » C>1 — 




,-PAI 



' DLn' SPn 



ttM 2004-1 72703 



(2) 

±Exv?*/Ws-§-£, ±&y^7°y>'iy®Mxm¥i-z±&Ti??^7-<*'?^m&i-z 

J: 5 Lfdf -^^a^feo 
[«*3H3] 

[!t#JS4] 

ifB-y-VT'y ^^JlJBOm/N (m= 1 ~N- 1) T*)5iIffiB*iaj7^ltiiii$*5±E>'</i'^jS^-^ ^fo^^C 

z.<o&ifcZ)xfr'<>\>*&M7 t —-!?<oq>frb. ±m'bmmzft\,v</vxi&M7*—?&&QmLx±$z7*i/?/i>7 4/i>? 

J: Lfc§f®i*i& 

ff^wa®^7^^Sffi$*5m#«! ; S^ftt-JS^'C, 

j: a/hS^JWHT*— ^— y-^^y v^u zro^-- /<— y-v^y ^fKU:<9# bnfc-y^^/^j^^Lty^^-y- 



ftiJ) 2004-172703 



(3) 

f-^^lf^, wOxv f ^/Ufi#©f->7'y > L-Cfift»i:/h»»i:fc»^?>*t5gff3£w«iEB*IW 
«fc 9 /hSi^JSJW y-v7"y v^L. c©t-^-t^y •3#P 3 ^7ti*-v7'/^iJ»c:*rLT^^^f- 

[lf*3S8] 

y > ?mm.&i& Lx'&bhz ±ie-y- y > ^jd^^a-* fa~fo<r— 9 5 lats^a t > 
±12^--^— y-v^y >-^s<o^— y-^y xfmmz, t^vfMt^nv^-fv^ymnn-i/N (n 

0] 

[If^Jjl 1 ] 

v 'hz^'mmx-*- s<— y->-7*y * 



I#lfl2004-172703 



(4) 

[ffpfcJSl 3 ] 



[«W»BWc»W] 

[0 0 0 1] 

[0 0 0 2] 

[^3fctf>g[fl5] 

*-AV7*-^AV->;*-r A&fc'lc&ffl LT»jS/j:^ tf-tfv'^-r At Lt« ^f-*7K^rA^5 (0J 

(±> ^,7^ ! 0/55 s ^fcO^f— * 0*fcf— #^~:y h) S P 0~S P n^Ba?"J$tbT#S^$K5o Z.<DWi 

-WirL-T. n=2 5 5, * f- * (7) P flfilfc c m V to <0 » Lfc^oT, HBSKlfis ^ f-* S P 0~S P nli 

^ [6] (d K^iJ £ *VC 1/ ^5 t> CO t 1" 5 o 
[0 0 0 3] 

^rLT. ^— t=V ^<S^. y— ^SCd»?>ili£iagSDLO~DLnM««&$*tTM^<Z)^fMt 0~t n 
*U toajg $ tltz Jr—7 1 4 V — 7^7" P A 0 ~ P A n Sril CT * tT— * S P 0 ~ S P n \C ^ix^fivm^ 

S^®^DL0~DLn«g®B#r^r 0~t nfCo^-Cfi, W&-tZ>o 

[0 00 4] 

fw^miciov^-ct,, ^t°-* s p o~s p n frbtti?3£hz> : gi8i.tf'&f$.£ft>* ^(o^m^^^mt^nh 

t \z.t£Z> o -frT?, !2)9(c^1-J: ptc. 7 f-* S P 0 ~ S P n ia 0 WJhStlfifcv ^ , itMcoWiPfi 
P t g o ; g ; /±£JI)ia e fc9 hMK-r^^ii, 

L 0~L n : S P 0~S P nfrbmffiP t g £-CC9SgPI 

s : ^ii 

;Ug[Hl?SDL0~DLnCDiIjifB$F^T 0~r nSr, 

t 0= (Ln-LO) / s 
x 1 = (L n-L 1) / s 



t# 132004-172703 



(5) 

r 2= (Ln-L2) / s 
rn= (Ln-Ln) / s = 0 
[0 0 0 5] 

^rcoj: 5JcKft1-5i, y-^ s c^fea^SlxS^-x-f *iB** 5 ^ tr-* SP0-SPnCi5t»l:sE»Sti 

o£9, ffiff^fiu^XfcJiO^Srig-Si^K:, * S P 0-S P ni*fem**4xfc*3ft 5 »Bf P t 

[0 0 0 6] 

Hi OttSUo^e— *>^T-ASr*i- 0 rco^-r jM£*3l*Tfi, * fcT— * S P 0-S P n*»bttl*£ 
tb^ittrS (**) ^ffitaaSffi*splli»w*5J:5fc, 35£lH]?gD L 0-D L n^Sjg^W r 0- r n SrU^^tu, * 

[0 0 0 7] 
[0 0 0 8] 
[0 0 0 9] 

£Ac, ^^^i/^rAi:^^Tt), MP tg^Mlc^Ptlt 7t-^SPO-SPncoffi^ft {4^co 
*Sr^o^«ffi^S*t**Td^»9TP t g fcfcjft 9 . «^*rfi]*»SffP t g^it^:Ht^ 

[0 0 10] 

[fcfFXttl ] 
^¥5-3 0 3 3 8 1 ^« 
[0 0 1 1 ] 

k^*>X\ y-^SC^a3A$tt5t- T-iMt^*. iittIl]KDL0-DLnfcfc^T*{k**i"tiiii**4 
iCtf, SfflSSD L 0-D L n ^^^0^1^ ^«t^)M^fc , rv ! ^^7>f 9 % 

t^#<> x^f *«*tt^v?*/Wi*i: £tlX\,^Z><DX\ iiiSIIlKD L 0~D L n ft, aicJB* fe^^/HaiSfc 
J: 9 

[0 0 12] 

t-?,^ N gjEIllKDLO— DLn*x^^^|H]KJ-«t9«l^"t*5i:. 7 t°-^ S P 0-S P n^^tt^t-f 

, :w i Mlffl5><oiatbfiMl&i:^ 1 o k h z co^-x ^ #-ete 7 o° <&teffii8;h,»cteM§l-5o 

[0 0 1 3] 

ZCDtzfr, ^ S P 0-S P n^^tB^Jtl^^tf WfiftmSP t g 



ft §3 2004-1 72703 



(6) 

[0 0 14] 

i,fip t g B»wiMt©**(^ft©tf < ft 9 , jftjftP t g^wSft+»4tJEo^>& 

[0 0 15] 

ilJglElSSDLO-DLnftif^J:?)^-^^ *im^\mW&ft*ttM-t -t<o»g\ iiSEI 

[0 0 16] 
[0 0 17] 

[001 8] 

[«W^Stl(IW>JlSl»l 
AIT wC05§^CQT? h7>(y 

^y ^^jlfticT^^vy-V^y >tf LX&Wt<0' < ^xfrbt£Z>' < ' i '*$ ] fe'& * Z<D/<s\'X$\\$:"r—?'<—x\zW$M 

LT*5< 0 It, f'^^^-^-f *«#KilK«PM t O-t n£^;L6£ tof-^^-^tfSfLtfc^ 

[001 9] 

f s : ^fAiotyyyy^Sfilc 

Nov :^##?i£5:> * >^ U ^JBJB 1 /F s <omft<T> 1 ^5 *^*i"fito y ^JSttft F s fcaH"* 

Nps . #—^—^^-71) ^ffflmi / (FsXNov) <nf%ffl^±\z&tf%s</\'X(Dftmi:, t>/!i V^MliSSfc 

-mt it, 

Fs = 48kHz, Nov = 8, Nps = 16 



#§32004-172703 



(7) 

[0 0 2 0] 

(1) j^S2:i-5^5W»fi6»-S<5^T, i-/<-ty^!)y^«ftNovt, Sfa^/^^J^^&N p s 
tSrS^-f-So -^trfi, H) 1 A&£TfB\Z7jkir& o iz % gM#S^;M^^^ (M+ 1 ) il^wSt 
^WO«fM»«fiB*r, No vISCilf^i^T^^o ty^y^affll/Fs^MIH'e, Nps|(0 

t i 5 pHiM SrK^-r 6 o 
[0 0 2 1] 

(2) *-/<-fy^!l y^)g»*j|No v tjb5i>?>, El 1 Bfcl>*-f <t o \z y jMtl©^* 1 ?)* (M 
m= 0,1,2, • • \ Nov-1 

ti-tttf, f-^y >?mM l /F s oWllflttLblcjoV^T, ^ot-^-fyy j; y^^wftf (i, (M + m/ 
Nov) ifc3 0 fcS^tt, t-^-fyyy >?mmi/ (FsXNov) 0>B*HH»±-Ctt, *(D*—'<—W7 
!) y^/^iDfif It (M + NovXm) i&£ 0 
[0 0 2 2] 

(3) El l Cfc*i-J: o (2) JSto^-^-f-v^y V'^/K**. fy/y y^ft»F s xno v^bt 
^(Om^s mx-ft. (2) 3S(0«-5RyiJS:FFTS:ffl^-C^«*tt**L, t^y ^^JSftftF s 

[0 0 2 3] 

(4) e*«, (3) «^<toT**fc«fa/^^?ij (^snp s (oasyij) i^v^y ^ymm/v s<o^ 
ratt±-c\ msift^s mm&m (M+m/Nov) nscofc^/u** u-r»5 0 rco»-& % t^y ^rmmi/v 

s (0«flB*jl±-ett, «Mf4*ft-e&0 > ttra/Novtt^TfcS, 
[0 0 2 4] 

(5) SI 1 D^-TJ: ilMt*7ty HMR £ kfc, (Im/No vH^T^^^fStWL 
[0 0 2 5] 

H 2-0 5 1*, (l) - (4) VJ&j&l-tzmU'^x&lvmZ, W&m&teXmtite&ikZ^-Fo **5, 02 

-i5ft _bfE£>J:5^ No v = 8, Nps=l 6CD4§^T*fo«9 , m= 0 - 7 tov^t* It t 
[0 0 2 6] 

0>J;tfi, B 2 C*tm=0Widlt ^(^B*F B lttft^4^8i^v^ue^gl . Offcl te^^/HttttO. 0 
t£<DX\ 8D->-7/i<>mM (8/Fs) *Tlt*#EKiIi6**5e»fl#ttSr*i"o «T, tfm#iMn+5fcojh/t\ 0*W 

**ij#«ttttf5t A/J?WO*>5* 5 * JSKSctefl*H4te* {fim(OiiJD^otiT{4tegtb^^:#< ^otl>3r i:riS;b 

a>* 0 i"4fot>, i/ (Fsxnov) ^Rtm^MIB'CoiiiiEASt:. ty/y y^w»F s07^/u^it^ 

[0 0 2 7] 



# §fj 2004-1 72703 



(8) 

[0 0 2 8] 
A2Y-2 S^^MS 

^ b <>_ # T u ^ 2 o \z X. % m$L&f\Z tt % ±1E A 2 T - 1 JSiC J: 9 ^ L fcx- * * 2 0 4: J: 5 l^ffi L X 
[0 0 2 9] 

^cot^, iliSWrWt O-r ntt. ilMlHlSgDL O-DL nO^««6^tt*a^#*^«»*^ffi^fc^^«t ^« 
[0 0 3 0] 

(13) (l 2) JST^ftfciiiSl^v^/HBcS:. Sic^<t/J« (MHRA) iK:#rt\ *<0*Rffl*«ttEI88DL 
[0 0 3 1 ] 

(14) (12) JST**»fcil3ffif->-^*<50^fKSB^. f - ^ -<-^ 2 0 L t fe 5 ^ >r y ^ ^tS^m/ 
No v^4mfciEV^*r*iJ3fr*-5 0 o£ 9 , /MR»*s* 0/Nov, 1/Nov, 2/Nov, • (Nov- 
1) /Nov(7)i^£t^^|l|St^o /)WNov/Nov=l. 0 tCjfi^ t fJ^Stb/c^fi, S» ' 
35£l f~tt£*9±tfT, /|*»ttO/No vlCfil/^Wttat^^t^c 

[0 0 3 2] 

(15) (14) 3l<0*Jj£tt**- LfciSot, ^2 0*»fe»JC+5l^^/^^»^^— #*ft9tH 
U (11) «(OF I Rf^^7>f/v^i:'t(D7>f^ftSi LTR^tS, 

[0 0 3 3] 

W±t-<tt), ^— 7*-<*«*fc*H-5il3eiaKDL 0-DL n*3J:V^#^7^/v^W»*^jljE«FllBtt, (1 2 
[0 0 3 4] 
[0 0 3 5] 

-CO«MW»l!MB* s i: 9 fc< < t>fc5^, MP t g (fcSVMi»|p]*|nI) ^^Ptg^co^Ff (fc* 

[0 0 3 6] 

A3T-i ^icommm 

(7)^-- x-f -rv^^^gJglHlgSDL 0-DL n&Jlt/F I Rf^^^7^HDF 0-DF n t£(llfcl0y&£ 



ft §82004-172703 



(9) 

[0 0 3 71 

^(DmS. «j£@BDLO~DLnroM*IHJtt (1 3) JgtC^-fg&gB k $^5. sfc, F I 

DFO~DFnll t©7^^«5: (1 5) JglC LtLtf^Xftfei-ZZ t \z£ <0 , (1 3) *HSrJ-/h»SBW«F 

[0 0 3 8] 

f-^^-^2 0i5M^n5, -«f-^"<-^2 0li, (1) ~ (5) JStcLfc*5 0 x, 3r7± v M¥f 
fgM&ilMV^V^tfNSm/No v (4) mx^ibtzmB^^^^Bf-^ t WJt^x-^^Sr^-TS 
-?:LT, ;cf-^"<-^ 2 0/45 (i 3) JS©/hR«B bfcriSoT&^iV -?:<£M$*2£»#F IRf-^^^yv 
^DF0~DFnl:|Sil^h5o (13) ]S«>ffiRtt#Xtt 0&D L 0 ~D L n 0>i»gBSfflfcK:££*b$. 

[0 0 3 91 

»3rP t gtc«jftfr«S* (fe5^l±MP t g5rfg^tt5) fc*K:#Sfcai£B*r.!l 
t 0~r n/J*. aaiia(SDLO-DLn«)5W»1S6*aiLTV^-Cl>. F I Rf^^7^^DF0~DFn«W 

*03^»ffiS:ajt7t/h»«B»S:*ai-5. 
[0 0 4 01 

Ufc#ot, &.&SO^*xi*T-&tufc£, ^t°-^SPO~SPn^btiJ77$tufc : i ; l*, l,SPtgro|4II:*M 

[0 04 11 
A3T-2 f!2CD|£i£0iJ 

IU7^jr:-rf?^|iSt*5V^Tfi, FIRr^^-fWDFO~DFni\ if® [eISSD L 0 ~D L n Sr*fe5*-& 
*IS*KJ:D, FIRf^'^-(^DFO~DFnl:, -y MtfgM^tS^^TgSlHlSSD L 0~D L n 

[0 0 4 21 

[0 0 4 31 

<**) . 8«* fc*»i--5 -<*>fc«>, fcfc*j&*E]i&cvo~cvn»c*5<,*-c» s 

J\*y 4 lis 9 D F 0~DF nfcSS:£:£*v5 0 
[0 0 4 41 
A4T 

* ^ tr-* ^fit*^ $ti5ft ^^vx'M ytiffltiitf. *Y?-ut mmm * tr-* t mm 

^U<Olgm.i:Wm\Z.Wmti>. 1**5^^^75^ ^ ^ K SrtTP ^ t ^-C-*5. SACD^DVD-Aud 



ft 192004-1 72703 



(10) 

[004 5) 
[0 0 4 6] 

x-^^-^2 0fcio(t5x-^^f+^-r'5t#(Ofm5iS J ^fm(c:^S^y V-*, feS^li^^yof- 

So 

[0 0 4 7J 

ov< Nps0iSr§»ittlcS5t5wtl)t^5. #Rtf, Ml A P t g if* !> T/v^-f 

N p s 5r®jtf){e:^JEi--5 r t ^T'# 5, 
[0 0 4 8] 

AV :Audio and Visual 
CCD :Charge Coupled Device 
D/A : D i g i t a 1 to Analog 
FFT :Fast Fourier Transform 
FIR : F i n i te Impulse Response 
SACD:Super Audio CD 
[0 0 4 9] 

ib m^J $ H 5 * K fi&gfc i§JS 7L bin 5 Z h \z t£ <9 , L # o t , M & ©teS^lfl*);* ft Wm. t tt 5 © T% 
[BOSOffWttfll?]] 

[HI] ro?«WS:BlW-f5fc«)«)ia-e*)5. 
[0 2] rwigBJSr^-f 5fc«)C0#ttBl-efe5o 
[0 3] ^.(038W*lftWi-S*:i!><0Wttia-e*)5. 
[04] r«0*W&!&W1-5fcftro'&tt[g"C*>3. 
[05] r©*WSrttWi-5fc»©»ttE|-Cfc5. 
[06] »HSr*^"*IEH"e*)«. 
[0 7] r©?8M«>fl&ro?K«S:*-**5R*EBIt?*>5. 
[08] w©3gW<oflfe©^«B**-*-3R*ES-CjbS, 
[0 9] ::©*9!«:Ift0tt-5fc*©¥ffiia-T?*>3. 
[010] r.©«WS:ttWf SfcftroTffiia-CfcS. 

1 0" ^b"— 2 0-f-^"<-^ DL 0~DL n- jU808S, D F 0~D Fn-F I Rri^?^7 -i iv 

PA0~PAn-/^-7yy, Ptg-tfi, SC-y-?, S P 0~S P n-* f-# 

) 



t#Bfl 2004-1 72703 



[ill 



(11) 



IH12] 





8 




z 




\ 


> > > 
o o o 


i 


Z Z Z 




\\\ 


5 


5 o — - 


, z 


K 




■*- O 












r> 




* V 





K?5 




+ - 

5 



m - 0 



20 

[<SBj 

-JO" 



20 
-201 



CI 100{ 
*B Oj- 



yv 



"i * 1 to <2 14 iB 



ib 1 ib 1 




1 1 * * to 1 6 



io 7 iV io # 

BJifi«;Hzl 



ims] 



1— 

-H — * — « — s — io i* ft — ib 



m= 2 < 



* 1 

ffl Oh 



"To 7 iff kT" 



To 1 io^" 



14] 



m*=4 




* i — * — $ — to U — to 



20 



iff ib 1 Kr 



fitted 



i — fc — — to *2 u — 1« 



in « 3 



20 

14 

J9 0 

-2QJ. 



1C? iff 



r i-ii 



"Iff ' TO TO*" 



m = 5 



* T^T^fa ^ — 1< — te 



20 

W 

-70- 



ii? to 1 io' 



.* J ooor 



io 1 10* 



*# §92004-1 72703 



1(235] 



m = 6 • 



f» oh 

1*3 J 



is o) 

r 3 -ii 



3 ~~^N|} 





i 










m 


i 






fit 


too 


la 


0 


!* j 


-K» 



k? w7 it?" 

SSiSTfilLHzJ 



I A 

4 5 5 1&— 1? U 16 



15 ^ 



W 



(12) 



[16] 



r DLO ^0 FO P A O 



S PO 



«il — — >[j>] — <}-spi 



P A1 



,-0 Fn 



«n — H Zjjp i — »C>1 — 



[07] 



[08] 



FO 



P AO 



^TTTT] — H^bH — 5<}-spo 



J 



,-OM /PA I 

H I — * T>) — *QJ- S PI 



'D F 0 



..PAO 



S PO 



,-PA1 




ft §32004-1 72703 




